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DETAILED ACTION 

This Office Action is in response to tlie Application filed on 10/3/2003. 

Specification 

1 . The disclosure is objected to because of the following informalities: 

On page 1, line 17, the term 'first cluster" should be followed by its corresponding 
reference character, for example, -first cluster 10-. 

On page 3, line 19, the phrase "the algorithm also take" should be changed to -the 
algorithm also takes-r. 

On page 3, line 24, the phrase "this solution neither to keeps" should be changed to - 
thjs solution neither keeps-. 

On page 7, line 6, the term "cluster 50" appears to have an incorrect reference 
character, and should be changed to -cluster 48-. 

On page 7, line 9, the phrase "this is an indicated" should be changed to -this is an 
indication-. 

Appropriate correction is required. 

Claim Objections 

2. Claims 1-2, 6-10, 14-15, and 18 are objected to because of the following 
informalities: 
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In claim 1, line 2, the phrase "each node communicating to all nodes" should be 
changed to -each of the nodes communicating to all of the nodes-, in order to improve 
the clarity of the claim. 

In claim 1, line 4, the term "loss of connectivity" has been previously defined, and should 
be changed to -said loss of connectivity- in order to make proper reference to its 
antecedent. 

In claim 2, line 2, the term "a node" should be changed to -one of the nodes- In order 
to improve the clarity of the claim. 

In claim 6, line 1 , the term "election of said node leader candidate" has been previously 
defined and should be changed to -the election of said node leader candidate- in order 
to make proper reference to its antecedent. 

In claim 7, line 4, the term "said quorum disk" lacks proper antecedent basis, and should 
be changed to -a quorum disk-. 

In claim 8, line 1 , the phrase "election a node" should be changed to -election of one of 
the nodes- in order to improve the clarity of the claim. 

In claim 9, line 2, the phrase "enable each node to inform all nodes" should be changed 
to -enable each one of the nodes to inform all of the nodes- in order to improve the 
clarity of the claim. 

In claim 9, line 3, the term "a node" should be changed to -one of the nodes- in order 
to improve the clarity of the claim. 

In claim 10, line 2, the term "all nodes" should be changed to -all of the nodes- in order 
to improve the clarity of the claim. 
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In claim 14, line 2, the phrase "a majority grouping of nodes" has been previously 
defined and should be changed to -said majority grouping of nodes- in order to make 
proper reference to its antecedent. 

In claim 15, line 4, the term "a node" should be changed to -one of the nodes- in order 
to improve the clarity of the claim. 

In claim 18, on line 2, the phrase "all informed nodes" should be changed to -all of the 
informed nodes- in order to improve the clarity of the claim. 
Appropriate correction is required. 

Claim Rejections - 35 USC § 101 

3. 35 U.S.C. 101 reads as follows: 

Whoever invents or discovers any new and useful process, machine, manufacture, or composition of 
matter, or any new and useful improvement thereof, may obtain a patent therefor, subject to the 
conditions and requirements of this title. 

4. Claims 15-20 are rejected under 35 U.S.C. 101 because the claimed invention is 
directed to non-statutory subject matter 

Claims 15-20 are directed to an article comprising, among others, a computer-readable 
signal-bearing medium. Claim 16 further describes the medium as including a 
modulated carrier signal. Carrier signals are a form of energy, and as such, non- 
statutory, as they fail to fall within any of the four categories of patent-eligible subject 
matter. 



5. 



Claim Rejections - 35 USC §112 

The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 
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The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

6. Claims 3, 8, 1 1 and 14 are rejected under 35 U.S.C. 112, second paragraph, as 
being indefinite for failing to particularly point out and distinctly claim the subject matter 
which applicant regards as the invention. 

In claim 3, line 1 , it is unclear if the new leader candidate referred to is one of the 
quantity of cluster leader candidates that is defined in claim 1 . This language should be 
changed in order to make clear to which new leader candidate the claim refers. This 
same problem can be found in claim 8, on line 2, with the recitation of "a new leader 
candidate"; in claim 1 1 , line 2, with the recitation of "said cluster leader candidate"; and 
in claim 14, on lines 1-2, with the recitation of "a cluster leader candidate". 

Claim Rejections - 35 USC § 102 

7. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the Invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the Invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

8. Claims 1-20 are rejected under 35 U.S.C. 102(e) as being anticipated by 
Nishanov (US 6,662.219). 

Claim 1 is drawn to "a method of leader election in a multi-node storage area network, 
comprising: 
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(a) each node communicating to all nodes within a cluster of storage area network 
nodes of loss of connectivity between a node in said cluster and a cluster leader; 

(b) pruning a quantity of cluster leader candidates in response to loss of 
connectivity; and 

(c) validating approval of node leadership election within said cluster of nodes to 
function as a new cluster leader." In Nishanov's system, all nodes in a cluster are in 
direct communication with all other nodes (column 7, lines 3-5). Election in Nishanov's 
system is performed in the same way, i.e. by electing the node with the lowest unique 
identification number (column 10, line 67 to column 1 1 , line 2). The elected leader 
candidate in Nishanov's system is validated on the condition that the subgroup it 
represents is of adequate weight to properly represent the cluster (column 1 1 , lines 37- 
41), or on the leader candidate's ability to successfully seize the quorum resource 
(column 1 1 , lines 6-10). 

Claim 2 further adds, "wherein the step of pruning cluster leader candidates includes a 
recipient node of said communication requesting a node with a higher identifier node 
value to refrain from requesting a position of new cluster leader candidate." As 
described above, election in Nishanov's system involves the nodes of a subgroup 
agreeing among themselves as to which node has the lowest unique identification 
number (column 10, line 67 to column 1 1 , line 2), effectively executing the same 
algorithm as that of the instant claim. 

Claim 3 further adds, "further comprising determining if said new leader candidate is 
from a majority grouping of said nodes within said cluster of nodes." Nishanov's system 
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does this determination based upon the relative weight of the groupings of nodes. The 
grouping is aware of its current size and the size of the original cluster, and from this 
information, can determine if it is a majority grouping (column 1 1 , lines 23-30). 
Claim 4 further adds, 'Svherein the step of pruning cluster leader candidates includes 
mitigating time to convergence of election of said new cluster leader." As Nishanov's 
system performs the same task in the same manner as the present invention, It is 
understood from applicant's assertion that Nishanov's method of election also mitigates 
the time to convergence of election. 

Claim 5 further adds, therein the step of validating approval of node leadership 
election within said cluster of nodes to function as a new cluster leader includes biasing 
cluster reformation from a group consisting of: a majority grouping of nodes within said 
cluster of nodes, and connectivity with a select group of clients in communication with 
said cluster, and combinations thereof." Approval of cluster leader candidates in 
Nishanov's system can be biased according to relative weight of the group as compared 
to the original cluster (majority) (column 1 1 , lines 37-41 ), or by access to resources, 
such as ability to communicate with an entity with which the subgroups are to 
communicate (column 3, lines 31-33). 

Claim 6 further adds, "further comprising requiring additional time for election of said 
node leader candidate from a minority grouping of nodes within said cluster of nodes." 
In Nishanov's system, each leader node biases its attempt to secure possession of the 
quorum resource based on the weight of its subgroup (column 11, lines 12-13). 
Leaders of larger (majority) groups do not wait as long as leaders of minority groups. 
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Claim 7 further adds, "further comprising the step of electing said new cluster leader 
candidate from a minority grouping of nodes within said cluster of nodes upon failure of 
a cluster leader candidate from a majority grouping of nodes, wherein said failure is 
selected from a group consisting of lock of said quoaim disk, and said cluster leader 
candidate, and combinations thereof." Qualifications for cluster leader in Nishanov's 
system can deny leadership to a candidate from a majority group, thereby allowing a 
minority candidate to win based upon the majority group not having a node that is 
capable of claiming leadership (column 14, lines 25-29) or upon the majority leader 
failing in its arbitration for the quorum resource (column 14, lines 39-41). 
Claim 8 further adds, "further comprising election a node within a connected grouping of 
nodes to function as a new leader candidate, wherein said node is selected from a 
group consisting of: a majority connected grouping of nodes and a minority connected 
grouping of nodes." Nishanov's system allows for the election and validation of leader 
candidates from both majority and minority groupings, based upon competition between 
the group leaders (column 1 1 , line 6-10). 

Claim 9 is drawn to "a storage area network system comprising: 

a group of storage area network nodes with one node adapted to function as a 
cluster leader; 

a communication manager to enable each node. to inform all nodes within a cluster 
of nodes of loss of connectivity between a node in said cluster and said cluster leader; 
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a pruning protocol adapted to mitigate a quantity of cluster leader candidates in 
response to the loss of connectivity; and 

a validation protocol adapted to approve a new cluster leader in response to said 
pruning protocol." Nishanov's system includes multiple nodes with one node serving as 
a cluster leader, and his system also makes use of a communications manager for 
managing communications between the nodes in the cluster (column 6, lines 60-63). 
The pruning and validation protocols of Nishanov's system are described above in claim 
1. 

Claim 10 further adds, "wherein said pruning protocol includes an informed node 
adapted to petition all nodes within said group of nodes with a higher node identifier to 
refrain from a request for position of cluster leader." This limitation is described above 
in claims 1 and 2. 

Claim 1 1 further adds, "wherein said validation protocol includes a determination of 
origination of said cluster leader candidate from a majority grouping of said nodes." 
This limitation is described in claim 3 above. 

Claim 12 further adds, "wherein said validation protocol is adapted to bias cluster 
reformation from a group consisting of: a majority grouping of nodes within said cluster 
of nodes, and connectivity with a select group of clients in communication with said 
cluster, and combinations thereof." This limitation is described in claim 5 above. 
Claim 13 further adds, "further comprising arj election manager adapted to enable 
election of said new cluster leader candidate from a group consisting of: a majority 
connected grouping of nodes, and a minority connected grouping of nodes." Though he 



Application/Control Number: 10/678.858 Page 10 

Art Unit: 2109 

does not specifically name an election manager, Nishanov's system contains a 
mechanism for monitoring elections and allowing elections of both majority and minority 
candidates (column 12, lines 42-57). 

Claim 14 further adds, "wherein said election manager is responsive to failure of a 
cluster leader candidate from a majority grouping of nodes to acquire a quorum disk 
lock." Nishanov's system is responsive to the failure of a majority grouping to acquire a 
quorum resource in that it then allows a minority leader to acquire said resource, 
(column 12, lines 42-57). 

Claim 15 is drawn to "an article comprising: 

a computer-readable signal-bearing medium; 

means in the medium for informing all nodes within a cluster of storage area 
network nodes of loss of communication between a node in said cluster and a cluster 
leader, 

means in the medium for mitigating a quantity of cluster leader candidates 
responsive to said loss of communication; and 

means in the medium for validating election of a new cluster leader responsive to 
mitigation of said quantity of candidates." In his claims, Nishanov teaches the use of his 
system in a computer readable form (see claim 1). The remaining limitation of this claim 
is discussed in claim 1 above. 
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Claim 16 further adds, "wherein the medium Is selected from a group consisting of: a 
recordable data storage medium, and a modulated carrier signal." As discussed in 
claim 15 above, Nishanov's system includes provisions for computer-readable media. 
Claim 17 further adds, "wherein said means for informing all nodes of loss of 
communication with a cluster leader includes a communication manager." This 
limitation is discussed in claim 9 above. 

Claim 18 further adds, "wherein said means for mitigating a quantity of cluster leader 
candidates includes a priming protocol adapted to petition all informed nodes with a 
higher node identifier to refrain from a request for a new cluster leader position." This 
limitation is described in claim 2 above. 

Claim 19 further adds, "wherein said means for validating election of a new cluster 
leader includes a validation protocol adapted to bias cluster reformation from a group 
consisting of: a majority grouping of nodes within said cluster of nodes, and connectivity 
with a select group of clients in communication with said cluster, and combinations 
thereof." This limitation is described in claim 5 above. 

Claim 20 further adds, "wherein said new cluster leader is selected from a group 
consisting of: a majority connected grouping of nodes, and a minority connected 
grouping of nodes." This limitation is described in claim 8 above. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Charles J. Jae whose telephone number is 571-270- 
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1590. The examiner can normally be reached on Monday thru Friday, 7:30AM-5:00PM, 
Alt Fridays Off. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Frantz Jules can be reached on 571-270-1808. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IM USA OR CANADA) or 571-272-1000. 

CJJ FRANTZ JULES 



2/2/2007 
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